Glass-fiber reinforced plastic rebars are increasingly used by engineers when designing structures because of their excellent strength properties. This material strength is characterized by its capacity to bear a load without excessive deformation or failure. When a sample of GFRP is tested under axial force, the applied force when divided by the area of the cross-section (stress) is proportional to the ratio between length increase and its initial length (strain). When the applied load is moved away, GFRP gets back to its initial shape and length. In other words, GFRP rebars have linear elastic behavior under axial forces.
Introduction
Glass-fiber reinforced plastic rebars are increasingly used by engineers when designing structures because of their excellent strength properties. This material strength is characterized by its capacity to bear a load without excessive deformation or failure. When a sample of GFRP is tested under axial force, the applied force when divided by the area of the cross-section (stress) is proportional to the ratio between length increase and its initial length (strain). When the applied load is moved away, GFRP gets back to its initial shape and length. In other words, GFRP rebars have linear elastic behavior under axial forces.
Having typified and certified GFRP rebars strength properties [1] , it is necessary to determine rebars tensile strength by means of a simple, inexpensive and reliable method which obviates undertaking the laborious tests established in the code.
Not only the lack of regulations and design guides but also the huge variability of applications and the lack of standardization of GFRP components frequently demands carrying out specific experimental programs aimed to confirm theoretical results within particular cases.
For other materials such as concrete, codes consider the possibility of determining tensile stress by means of an indirect tensile test until failure (UNE 83306:1985) [2] or by means of a bending essay (UNE-EN 14651:2007+A1:2008) [3] . Therefore, if guidelines of tests developed for other materials [2, 3] are followed, GFRP reinforcement bars tensile strength could be determined by means of similar tests.
The present paper is presented as an experimental procedure to determine GFRP rebars tensile strength by means of a bending test with three points which is much more simple and inexpensive. Procedure's reliability will be verified by means of applying it to the values obtained in a series of bending tests and its comparison with the values obtained in pure tensile tests. Values obtained will be valid as long as tested rebars accomplish certain specifications.
Tensile strength determining by means of bending test
Rebars tensile behavior was assessed from flexural strength which was determined considering the load-displacement diagram. Bending test consisted of applying a point load perpendicularly to the specimen axis in its middle point. The bar was simply resting on both ends.
Considering European Codes UNE-EN ISO 178 [4] and UNE-EN 13706-2:2003 [5] , in order to determine their flexural strength, specimens to be tested should accomplish the following geometrical ratio between its length between bearing points and the bar diameter.
Being L the length between bearing points and  the specimen diameter. Bending moment in the bay center produced by a centered point load P has a maximum value:
If we assume Navier's hypothesis and accepting that linear behavior is kept until failure then stresses distribution within the cross-section can be obtained by means of the following equation:
Anyhow in order to determine this strength, it will be mandatory to undertake the tensile test established by code whenever the ratio between the applied point load and the tested rebar diameter does not accomplish equation (4) Bending test has been carried out on a series of specimens and bending failure load has been obtained. Tensile strength will be determined from this value. Results obtained are presented in the following tables for each diameter tested. Nevertheless, an estimator has been used in order to assure a minimum value of the assessed characteristic. It has a confidence level of 95% as stipulated in UNE 66040:2003 [6] .
Being  the arithmetical mean of all values obtained, δ the quotient between the arithmetic mean and the mean deviation and t1-α the coefficient for a confidence level: α = 95% (Table 8) with those obtained in a pure tensile test [7] carried out on specimens from the same production batch. -Bending tests provides tensile strengths much more conservative than tensile test -Within small diameters (8, 10 and 12) the difference between tensile strength obtained by means of a bending test and tensile strength obtained by means of a pure tensile test is smaller than 6%.
-Divergence of results increases as specimens diameter increases (16, 20, 25 and 32) reaching a maximum of 19.32% for specimens with a diameter of 16%.
Results graphical representation (Figure 4) clearly shows that divergence with respect to strength arithmetic mean is smaller in the bending test.
Conclusions
This paper has shown the application of bending test in order to determine GFRP reinforcement bars tensile strength.
When compared with results obtained by means of a pure tensile test it is obvious that this method provides conservative values. There is a good concordance of values for small diameters.
Bending tests is a simple and inexpensive test which allows determining GFRP rebars tensile strength with a sufficient accuracy and avoids complex tests specified in the code regulations. 
